Attitudes
Introduction

Natural disturbance and tourism in protected areas
The occurrence of natural disturbance such as wildfires, droughts, floods, windstorms, pathogens or insect pests in ecosystems has been growing continuously in recent years (Dale et al., 2001; Running, 2006) . This holds especially true for bark beetle species (Scolytinae) in forest ecosystems of the temperate and boreal zones. The spread of bark beetles has accelerated considerably and has made major incursions into territories previously unaffected (e.g. Logan et al., 2003; Williams and Liebhold, 2002) . Concomitantly, bark beetle epidemics have also become an increasingly common phenomenon in protected areas. Large-scale bark beetle activity affects reserves in the Rocky Mountains, in Alaska and the Yukon Territory as well as in numerous Western and Central European countries and in Russia.
Tourists are central stakeholders of national parks and other reserves. They represent the recreational use set down as a main pillar for many protected area categories by the IUCN guidelines (Butler and Boyd, 2000; McCool, 2006) . A profound understanding of tourist experiences and attitudes towards natural disturbance is therefore a key to integrate tourists as stakeholders into the negotiation of a coherent and acceptable management policy (Shultis and Way, 2006) . This is all the more pertinent for the management of many insect pests, considering the massive landscape transformations wrought by bark beetles and other species and their potentially detrimental effect on visitor experience (McFarlane et al., 2006; McFarlane and Watson, 2008) .
The present study examines tourists' attitude towards the spruce bark beetle in Bavarian Forest National Park in Ger-0006-3207/$ -see front matter Ó 2008 Elsevier Ltd. All rights reserved. doi:10.1016/j.biocon. 2008.10.037 many. In so doing, it addresses the interdisciplinary nexus of how to manage natural change in a social environment (Shultis and Way, 2006) and adds an international perspective to research which has predominantly taken place in North America (e.g. Flint, 2007; McFarlane et al., 2006; Parkins and MacKendrick, 2007) . In the remainder of this paper we aim to answer four questions:
(1) What is tourists' attitude towards bark beetle infestation in Bavarian Forest National Park? (2) Does national park affinity affect tourists' attitude? (3) What are the drivers of attitude towards the bark beetle? (4) What are the implications for the management of natural disturbance in protected areas?
Managing bark beetle outbreaks in protected areas
In commercially-managed forests, bark beetles are considered a highly destructive forest pest. Consequently, prevention and suppression of bark beetle infestation is of utmost importance for forest management (Wermelinger, 2004) . In contrast to this, bark beetle activity in protected areas presents a mixed picture. On the one hand, bark beetles are a natural rejuvenation agent and therefore an integral part of the ecosystems whose integrity protected areas are mandated to guard against human interference. On the other hand, if left unmanaged, bark beetles may spread beyond the parks' boundaries inflicting damage on commercial forests (McFarlane and Watson, 2008) . Moreover, bark beetles have been found to have a significant negative impact on the visual beauty of the scenery and thus potentially on visitor experience (Sheppard and Picard, 2006) . Administrative bodies of protected areas are faced with the challenge of juggling competing ecological, social and economic demands in beetle management. Different strategies have been adopted: Tatra National Park in Slovakia, for example, seeks to control beetle activity on its territory with comprehensive salvage logging and large-scale commercial harvesting of infested stands (Grodzki et al., 2006) . National parks in Canada like Kootenay and Banff have adopted different measures in different zones including both no intervention and selective control of beetle populations (Parks Canada, 2008) . Bavarian Forest National Park in Germany, by contrast, has largely allowed a spruce bark beetle outbreak to follow its course since the 1980s, resulting in vast areas of dead wood (Heurich et al., 2001 ).
1.3.
Spruce bark beetle and tourists in Bavarian Forest National Park Bavarian Forest National Park was created in 1970 as the first German national park and doubled in size to its current 24,250 ha through an extension in 1997. 98% of the park's surface area is covered by forest ecosystems. Especially the mature Norway spruce (Picea abies) stands of the mountain spruce forest above 1100 m have been highly susceptible to spruce bark beetle (Ips typographus) attack since the early 1990s. I. typographus is a native species in forests of Norway spruce across Europe. At current count, mortality of mountain spruce forest in the southern part of the national park exceeds 93% or 2000 ha. Total tree mortality across all forest communities is almost 5500 ha or 22% for the whole park (all data from Bavarian Forest National Park as of 2008).
Areas with high tourism intensity show a significant overlap with dead wood areas. Especially visitors of the southern part of the park are likely to have some exposure to dead wood, since the two most popular mountain peaks are located in the heart of the dead wood areas. Like all German national parks Bavarian Forest National Park has a free access policy and does not have fixed entry points.
2.
Research design 2.1.
Variable choice
The structure and operationalisation of the 13 independent variables hypothesised as predictors for tourists' attitude towards the bark beetle are given in Table 1 . Predictors were identified through a comprehensive literature review (see right-hand column in Table 1 ). Bark beetle attitude as the dependent variable was operationalised following McFarlane et al. (2006) . We used eight evaluative statements (attd 1-8) on a five-point Likert scale, four each representing a positive and a negative evaluation (see Table 2 ).
National park affinity
Research on tourism in protected areas suggests that tourists who particularly appreciate the national park setting commonly show a more positive attitude towards nature conservation (e.g. Newsome et al., 2002; Shultis and Way, 2006) . Often referred to as ecotourists, this group tends to assign priority to natural processes and the conservation of biodiversity over more anthropocentric concerns (Wearing and Neil, 1999) . National park affinity thus potentially influences tourists' attitude towards the bark beetle as an agent of natural disturbance. To be able to test for this hypothesis we introduced national park affinity as a variable that divides our sample in two groups: tourists with high national park affinity rate the importance of the national park for their trip as high and very high, whereas tourists with low affinity rate the national park as less important and unimportant. Based on the literature we would expect that tourists with higher national park affinity have a consistently more positive attitude towards the bark beetle.
Model specification
Using structural equation modelling (SEM) our study compares three conceptual models for explaining bark beetle attitude: a base model, an extended model and a full model (Fig. 1) . By comparing the goodness of fit and explanatory strength of the models we aim to identify the model with the higher predictive validity. The base model, depicted in Fig. 1 , derives from what is currently the only study to have examined factors influencing bark beetle attitude (McFarlane et al., 2006) . It incorporates education, issue salience, environmental worldview and knowledge as the four variables found to be significant correlates of bark beetle attitude in McFarlane et al. (2006) . Education and issue salience are exogenous concepts represented by rectangles. Environmental worldview is a latent construct with five indicators (see Table 1 ), knowledge is a latent construct with two indicators (subjective knowledge rating, correct cause; see Table 1 ) and bark beetle attitude is a latent construct with eight indicators.
Rationales and directions for direct relationships with bark beetle attitude are given in the right-hand column in Table 1 . Three further relationships among the predictors need to be justified in the base model. Association of higher levels of education with higher NEP scores (relationship 1 in Fig. 1 ) is a common finding reported in NEP research (Dunlap et al., 2000) . The positive effect of education on knowledge about specific natural resource issues (relationship 2) has been established in several studies on attitudes towards wildlife management issues (e.g. Ericsson and Heberlein, 2003; Kaczensky et al., 2004) . Finally, greater importance of an issue, as reflected by issue salience, is hypothesised to be associated with higher levels of knowledge about the issue (relationship 3). This relationship is commonly found in public opinion studies on political issues (e.g. Weaver, 1991) but should also be transferable to natural resource issues.
The extended model adds national park affinity as an exogenous concept to the base model in order to verify whether it significantly contributes to explaining bark beetle attitude, as hypothesised earlier. The extended model assumes that national park affinity not only positively predicts bark beetle attitude but also positively influences the knowledge about the bark beetle (relationship 4). This appears reasonable given that the beetle is a natural disturbance agent specifically associated with the national park so that higher national park affinity should be linked to better knowledge about the beetle. The full model finally includes the remaining predictors from Table 1 and their direct relationships with bark beetle attitude. No additional indirect paths are assumed.
Sample selection and survey administration
Face-to-face on-site interviews were conducted at 12 survey points in the summer of 2007 during weekdays and weekends. University students were trained to conduct the survey and monitored on the survey days to ensure consistency in interviewing. Survey points were located at tourism hotspots to sample a representative cross-section of all tourists in the front and back country of the national park, independent of their activity type and spatial mobility. Interviewers were instructed to intercept the next available visitor at their survey point and solicit their participation in the survey by introducing themselves and the purpose of the study. The national park's beetle management policy has a very contentious history in the region and local visitors were expected to be heavily influenced by these controversies. For this reason, we were only interested in tourists, i.e. people who travel to places outside their usual environment, and excluded those 8.1% of visitors who defined themselves as local residents from the survey. Of a total of 783 contacts with tourists 617 questionnaires were completed by the interview team of which 608 were valid (N = 608, rejection rate 21.2 %). The questionnaire contained 32 items and took about ten minutes to complete. If respondents were not cognisant of the large-scale bark beetle damage in the park, they were handed a photograph which showed dead trees and green-up from close distance (photograph can be obtained from the authors). We compared three sociodemographic indicators of our sample population against those of a parallel tourist survey, carried out within another project which sampled for seasonal representativeness. T-tests did not indicate significant mean differences between the two samples at p < 0.05, suggesting that there is negligible seasonal bias in our sample.
2.5.
Data screening and preparation Fig. 1 -Base, extended and full conceptual models for attitude towards the bark beetle.
non-linearity were conducted with expected normal probability plots and scatter plots. Positive skewness was found for number of visits, which was subsequently inverse transformed (1/x). Due to severe negative skewness for the NEP statements 13 and 15 these two indicators were subsequently dropped from the analysis. The assumption of multicollinearity between variables could be dismissed by the criteria of Belsley et al. (1980) (for zero-order correlations between independent variables see Table 5 , Appendix A). Consistency of bark beetle attitude and environmental worldview was assessed using Cronbach's a. For bark beetle attitude, reliability analysis indicated that all eight statements showed a high degree of internal consistency (a = 0.86). In the case of environmental worldview, values of Cronbach's a were below 0.65, indicating unsatisfactory reliability. In order to retain this dimension for the regression model we conducted a principal components analysis with direct oblimin rotation. One factor was extracted and carried forward into the analysis.
Data analysis
The structural models in Fig. 1 were estimated using SEM with maximum likelihood estimation. The comparative fit index (CFI) and the root mean square error of approximation (RMSEA) were computed to assess goodness of fit; CFI > 0.95 and RMSEA < 0.05 indicate close model fit (Hu and Bentler, 1999 ). Differences in model fit were assessed using a chi-square difference test. As the proportion of parameters fixed to zero increases from the base model via the extended model to the full model, a significant chi-square difference indicates that the current model is to be preferred over the proposed new model. Squared multiple correlations (SMC) are comparable to R 2 in ordinary least squares regression (OLS) and indicate model strength. The Lagrange multiplier and the Wald test served to determine possible model modifications. All statistical calculations were performed using SPSS 11.0 and Amos 5.0.
Results
Sociodemographic characteristics
Respondents had a mean age of 49.1 years (SD = 13.2) and 41.1% were female. 30.3% had university education, whereas 21.2% had a lower secondary school degree (Hauptschulabschluss) or less. The majority of respondents lived in urban agglomerations (30.9% in small-and medium-size and 28.9% in large-size urban agglomerations). Average distance travelled was 257 km (SD = 144). 13.8% of respondents had travelled less than 100 km, whereas 48.2% had travelled 250 km and more. First-time visitors accounted for only 13.3% of the sample population and average number of previous visits was more than 7 (M = 7.1, SD = 10.6).
Previous experience, issue salience and knowledge
75.0% of respondents had already seen forest areas affected by the bark beetle, either in Bavarian Forest National Park or elsewhere, whereas 25.0% had only read or heard about them or did not know about them at all. Personal importance of the bark beetle outbreaks for respondents was rated medium (M = 3.1, SD = 1.2). Respondents evaluated their knowledge of the bark beetle and its impacts as average (M = 3.1, SD = 1.1). 76.6% expected a recovery of the forest on the dead wood areas and 63.5% correctly believed that the bark beetle was the agent of the forest dieback.
Differences by national park affinity
Sociodemographic characteristics differed significantly by tourists' national park affinity in the case of age (t = À4.04, df = 426, p < 0.001) and education (v 2 = 25.13, df = 4, p < 0.001):
tourists with high affinity were younger (M = 45.3, SD = 12.1) than those with low affinity (M = 50.4, SD = 13.5) and better educated (40.9% with at least university education as opposed to 25.1% of tourists with low affinity). Tourists with high affinity for the national park attached significantly higher importance to the outbreaks than the group with low affinity (M = 3.3 versus M = 2.9; t = 2.67, df = 426, p < 0.008) and had higher values of self-rated knowledge (M = 3.4 versus 2.8; t = 5.96, df = 426, p < 0.001). 87.3% of tourists with high affinity expected rejuvenation of dead wood areas, while only 68.0% of tourists with low affinity did so (v 2 = 21.38, df = 1, p < 0.001). Similarly, 69.1% of the high affinity group correctly identified the bark beetle as the agent of forest dieback, compared to only 59.5% of the low affinity group (v 2 = 4.11, df = 1, p < 0.043). Table 2 provides an overview of attitudes towards the bark beetle, both for the entire sample and for the two affinity groups. On average, respondents had a neutral attitude towards the bark beetle in Bavarian Forest National Park, yet evaluations vary for different statements. There was clear disagreement that the bark beetle helps to keep the forest healthy (M = 2.3) but also that it has a negative impact on tourism (M = 2.5). Tourists with high affinity for the national park had a significantly more positive attitude towards the bark beetle than those with low affinity in all cases except for their evaluation of the beetle's impact on tourism, where no significant mean differences could be found.
Explaining bark beetle attitude: model estimation and modification
The three conceptual models were estimated for the sample data (Table 3 ). In the extended model, national park affinity had a significant effect on bark beetle attitude. In the full model, expectation of recovery was additionally found to be a significant predictor of bark beetle attitude. All three models, however, were slightly below acceptable fit levels. Since moving from the extended model to the full model significantly decreased the overall fit according to the chi-square difference test (Dv 2 = 219.3, Ddf = 84, p < 0.001), we chose to apply post-hoc modifications to the extended model as the best-fitting initial model and to retain the recovery variable, which was found to be a significant predictor in the full model. The Lagrange multiplier test proposed admitting correlation between error terms of the indicators that the bark beetle keeps the forest healthy (attd 1), that it is important in rejuve-nating the forest (attd 3) and that it is beneficial for the forest in the park (attd 8). Correlated error terms are not unusual for indicators with similar wording and therefore content redundancy (e.g. Kline, 2005, p. 168) . In our case the three indicators all specifically refer to the effect of the bark beetle on the forest, so it seems reasonable to admit correlation as a modification. In addition, the path between environmental worldview and education was found to be insignificant and therefore dropped. As shown in Table 4 , these minor modifications produced good model fit (see Table 6 , Appendix A, Appendix A for a comparison of sample and model-implied covariance matrices). The high correlation between the parameters of the initial and the modified model (r = 0.993, p < 0.001) indicates that change of parameter estimates due to model modification was minimal.
The modified model explained 39.2% of variance in bark beetle attitude. Education, issue salience and national park affinity had significant indirect effects, mediated through knowledge as an intervening variable. 15.3% of the total effect of education and 35.6% of the total effect of national park affinity were indirect. Conversely, mediation decreased the total effect of issue salience by 14.5%, since higher issue salience was associated with higher levels of knowledge, which, in turn, were associated with a more positive attitude.
Discussion
Is the bark beetle accepted by tourists?
Overall, respondents in our study showed a neutral attitude towards the bark beetle. They expressed a slight preference for granting the bark beetle a right to exist in the park and were somewhat disinclined to support control measures. These findings lend support to earlier, exploratory research from Bavarian Forest National Park and the Swiss National Park which indicated that tourists may be able accept the bark beetle as a disturbance agent despite its transformative effects on the forest (Hunziker, 1997; Helmle and Suda, 2003; Suda, 2003 Suda, , 2006 . Our findings contrast, however, both with those for residents in the vicinity of Canadian national parks with mountain pine beetle outbreaks (McFarlane et al., 2006) and for visitors of the same national parks (McFarlane and Watson, 2008) . Tourists in Bavarian Forest National Park rated the bark beetle outbreaks consistently more favourably than respondents from the two studies in Canada. Both residents and visitors in Canada strongly advocated a control policy, whereas tourists in Germany were slightly in favour of letting the outbreak follow its course without intervention. In contrast to visitors in Canadian national parks, study participants in Germany slightly disagreed that the bark beetle poses a threat to the park ecosystem and they also disagreed that it would have a negative impact on tourism and visitor experience.
The contrasting evidence obtained from the settings in Canada and Germany may be due to several factors. First, the bark beetle outbreak in Bavarian Forest National Park received most public attention in 1997, when the park was enlarged and the newly infested forest area peaked, and public salience has since declined. In Canada, in contrast, the bark beetle epidemic is just picking up speed and thus a rather current phenomenon. Second, the outbreak in Bavarian Forest National Park is rather small and localised compared to the Canadian situation and its economic side effects on the forestry industry are limited. Third, the outbreak in Germany can be controlled quite easily and is represented as a deliberate act of letting nature follow its course, of providing a sanctuary where genuine wilderness can unfold. It thus does not share the features of an uncontrollable epidemic which it is ascribed in the Canadian case. At a more general level, national parks in Germany are less marketed and managed as tourist attractions than as ecological reserves, perhaps creating better acceptance of natural disturbance.
4.2.
What is the role of the protected area setting?
Tourists who show a high affinity towards the national park were more likely to have a positive attitude towards the bark beetle and rejected controlling it. This relationship held true even when accounting for the effects of sociodemographic characteristics and environmental worldview. As hypothesised by McFarlane and Watson (2008) , the special setting within a national park and the differing importance of the protected area status for different visitor groups thus seems to have a significant influence on the attitude towards the bark beetle. Moreover, it appears plausible that tourists' identification with the national park and with its aims projects onto the attitude towards the bark beetle. Such a link between identification and attitude would attach greater importance to the position a protected area adopts towards the beetle and to the way it presents its management philosophy to visitors. Bavarian Forest National Park controls the beetle only in the buffer zone and largely pursues a pro-beetle policy. This policy line may be an additional explanation for the positive association of national park affinity with attitude.
What factors drive attitude towards the bark beetle?
Higher levels of knowledge showed the strongest association with a more positive attitude towards the bark beetle. This largely concurs with the findings of other research on the perception of the bark beetle (McFarlane et al., 2006; McFarlane and Watson, 2008) . Tourists who are informed about the bark beetle's function as a naturally occurring agent of ecosystem renewal and its importance in the mission of the national park evaluate the infestations more positively. This suggests that visitor information and education may counteract a negative attitude, which is often based on an affective, emotional assessment of undesirable landscapes (Hill and Daniel, 2008) , and promote a more rational judgement. Similarly, expectations of rejuvenation on the dead wood areas also were a strong positive correlate of attitude. As green-up becomes increasingly visible in areas affected by the bark beetle several years ago, attitudes may therefore be expected to improve because of visible signs of forest recovery. Higher education and a more pro-environmental worldview were positive correlates of attitude, thus confirming the findings of Hunter and Rinner (2004) , McFarlane et al. (2006) and Kaczensky et al. (2004) . The link between higher issue salience and a more negative attitude also tallies with the literature (e.g. Bright and Manfredo, 1995; McFarlane et al., 2006) . Repeat visits, longer stays and previous experience with forest areas affected by bark beetles did not significantly influence attitude. This contradicts general findings of the importance of exposure and experience and more specific assumptions that tourists get accustomed to dead wood areas over time (Suda, 2003 (Suda, , 2006 . A negative attitude is unlikely to disappear or be reduced by simply increasing exposure. A laissez-faire policy of letting the bark beetle grow on tourists will therefore not be successful in creating acceptability. A difference in perception between urban and rural residents could not be established, although it has been found by Ericsson and Heberlein (2003) for attitudes towards wolves. Neither could we find that age or sex influence bark beetle attitude, although McFarlane and Watson (2008) are able to show that these are central predictors for assessment of risk from bark beetles.
4.4.
How to manage for natural disturbance in protected areas? The tourist perspective
The implications that result from the analysis of tourists' attitude are twofold. First, within their mandate of protecting ecological integrity protected areas should consider to allow uncontrolled bark beetle activity at least on some part of their territory. Our study does not find support for the common hypothesis that the bark beetle needs to be controlled in order to foreclose negative impacts on tourist experience. Quite to the contrary, respondents in our study expressed a slight preference for not controlling the beetle in the national park and mostly reported that it did not have detrimental effects on their nature experience. National park management often seeks to avoid the alien landscapes brought about by natural disturbance. We find, however, that this scenery can be regarded favourably, especially by informed and educated visitors. This result suggests that there is more to managing natural disturbance for tourism than visual concerns and urges a departure from conservation management that recreates romantic images of landscapes (Shultis and Way, 2006; West Sellars, 1990) .
Second, such policy will be more acceptable if accompanied by supporting measures targeting visitors and actively communicating the role and function of natural disturbance in ecosystems. Visitors' potential concerns, especially regarding ecosystem health, must be addressed pre-emptively and the significance of protected areas as reserves beyond human intervention must be made clear. It is important to emphasise that there will be no lasting damage to the forest ecosystem but that the bark beetle infestation is a naturally occurring event after which the forest recovers.
Thick, green forests have a high symbolic and identificatory value for people (O'Brien, 2006) . The social conception of nature is closely tied up with ideas of equilibrium and nature knowing best (Zimmerer, 2000) . Creating acceptance of natural disturbance as 'natural' thus is a taxing task. At the national level, communication of the role and function of reserves to the general public plays a key role in raising awareness for the mandates of reserves beyond serving as tourist attractions. People need to be made aware that letting nature follow its course may lead to outcomes that do not conform with idealised images of landscapes and nature.
Rather than heralding bad times for national parks, the increased occurrence of natural disturbance might then even offer a chance to capitalise on this unique feature: Bavarian Forest National Park, for example, has re-inscribed the concept of ''wilderness'' to represent the dynamic character of natural processes. Not only creating increasing acceptance of the uncontrollability of natural disturbance, this move has also proven successful in attracting visitors. 'As conceptions of nature transform to a dynamic version of nature, visitors may begin to recognise ecological processes. Processes ... would no longer be seen as an inconvenience, but vital to each visitor's experience' (Shultis and Way, 2006, p. 232) .
Future research
The present study is preliminary in a number of ways and further research is required to validate it and extend it in a number of directions. Particularly, replication and possible modification of the model proposed in this paper for different settings, for different stakeholder groups and for different kinds of natural disturbance is necessary to test its general predictive validity. Refinements of the measurement model are required in order to more adequately capture the latent constructs. More specifically, correlated error terms in our present model suggest that either trimming the number of indicators to measure the attitude towards the bark beetle or designing it as a multidimensional construct would improve measurement. Other constructs such as national park affinity and knowledge could be measured through more elaborate measurement models. Future studies should also more explicitly address the fact that attitudes towards natural disturbance agents and towards the resulting changes in ecosystems and landscapes are tightly interwoven and cannot be separated.
